. Previous studies have 46 demonstrated that As affects microbial community structure and function in soils, 47 aquifers and groundwater (Lami et al. 2013; Legg et al. 2012; Liao et al. 2011 ). The 48 effect of As interacting with other environmental factors (carbon, metals and sulfate) 49 has been analyzed using 16S rRNA gene sequences (Freikowski et al. 2013; Legg et 50 al. 2012; Sheik et al. 2012) . The results showed that the structure, diversity and 51 abundance of microbial communities were highly influenced by the presence and 52 concentration of As (Sheik et al. 2012) . In another study, shifts in functional bacterial 53 communities in acid mine drainage with a high As content were examined. The 54 seasonal fluctuations of sulfate-reducing bacteria community structure showed a clear 55 correlation with As, iron (Fe) and pH levels (Giloteaux et al. 2013a ). However, there 56 is a lack of comprehensive knowledge on the structure of bacterial communities 57 involved in As-contaminated farm soils and rivers around gold-mining sites.
58
Recent studies have also provided evidence that microorganisms can lower the 59 levels of As compounds by mineralization and oxidation (Wang and Mulligan 2009 ).
60
Firstly, there are bacteria resistant to or capable of transforming As, and these bacteria for As(III) oxidation (Cai et al. 2009), and Sulfurospirillum, Alkaliphilus, 69 Desulfosporosinus and Geobacter for As(V) reduction (Giloteaux et al. 2013) .
70
The ars genes are the key encoding genes, and are related to the most common 71 pathway for As detoxification (Rosen 2002) . A single ars transcriptional unit contains 72 three (arsRBC) or five (arsRDABC) genes (Achour et al. 2007 ). This system basically 73 involves the enzymatic reduction of As(V) by ArsC to As(III), which is pumped out to As-contaminated environments require further study.
83
To provide comprehensive knowledge on the bacterial community structure and 84 functions involved in As-contaminated environments, we collected samples from 85 farmland soil and river sediments at various distances from a gold-mine tailing site. whether the bacterial communities were influenced by As and determined the major 89 microbial process of As cycling at sampling sites; and (3) the response of the diversity 90 and distribution of ArsB and ACR3 to As contamination, and which genes were likely 91 to indicate the As concentration.
92

Materials and Methods
93
Sample collection and chemical analysis then the positive clones were sequenced by BGI (Beijing, China).
199
The sequences of arsB and ACR3 genes were first checked for chimeras using the with branch-and-bound algorithm (1,000 replications) (Tamura et al. 2013 ).
209
The Flavobacterium and so on.
249
Results
250
Geochemical characteristics of samples 251
The geochemical characteristics of ten samples in this study are shown in Table 1 . The
252
As content reached 1,023 mg/kg at site SO1, which was higher than in other soil 253 samples. However, the As contents were higher in the five sediment samples than in 254 the soil samples. Even at site SE5, which was tens of kilometers from the tailings, the
255
As content was 182 mg/kg.
256
Of all the samples, TOC was also highest in SO1. OTUs was in the range 528-1154.
266
There was a large variability in OTU richness among the samples, whereas the 267 variability characteristics of the soil and sediment samples differed. Alpha diversities
268
were relatively lower for SO than SE samples (Fig. 2) . Whereas, for soil samples,
269
SO1 with the highest As concentration had the lowest alpha diversity. However, alpha 270 diversity was more variable among SO than SE samples (Fig. 2) .
271
Taxonomic analyses placed all sequences obtained in this study into 10 phyla, 272 which were divided into 59 genera. Proteobacteria, Bacteroidetes, Gemmatimonadetes,
273
Acidobacteria, Actinobacteria and Firmicutes were the most abundant phyla,
274
accounting for 88% of bacterial community composition (Fig. 3a) Luteolibacter and Flavobacterium were the five most abundant genera (Fig. 3b) .
284
Clostridium was the dominant genus at SO1, concurrent with the highest and Geobacter.
289
Several genera with the ability to reduce As(V) to As(III) were identified in this 290 area by sequencing and taxonomic analyses (Fig. 3b) 
316
Phylogenetic analysis based on translated amino acid sequences revealed that all 317 phylogenetic types of ArsB were clustered into six clades (Fig. 4) 
372
The abundances of 16S rRNA, arsB and ACR3 genes were positively correlated with
373
As concentration (P = 0.01, P < 0.01 and P = 0.01, respectively) (Fig. 6) . Interestingly,
374
S concentration was negatively correlated with the abundance of arsB (P < 0.05), but
375
showed no obvious correlation with abundances of 16S rRNA and ACR3 genes.
376
Among the three genes, the abundance of 16S rRNA gene was positively correlated 377 with the abundance of ACR3 (Pearson rank correlation test: r = 0.45-0.59, P < 0.01)
378
( Fig. 6 ).
379
PCoA and CCA
380
PCoA was performed, based on normalized taxonomic composition, to elucidate 381 similarities in the bacterial communities between the samples. PC1 and PC2 explained 382 58.7% and 21.4% of the total variance in bacterial community composition, 383 respectively (Fig. 7) . SO1, SO4, SE1 and SE4 were separated from other samples 384 along PC1, and the other samples except SO5 were respectively clustered.
385
CCA was performed to explore the relationship between environmental factors and 386 bacterial community composition (Fig. 8a) Desulfobulbus and Arthrobacter were positively correlated with S concentration.
400
Discussion
401
It is well known that tailings of gold mining contaminate surrounding environments.
402
As concentration was related to the distance of sites from the tailings, indicating that 403 the river played an important role in transporting As in this area. elements of the As-resistant mechanism despite the taxonomic differences.
441
Primers targeting arsB and ACR3 were previously shown to be highly specific and 442 enabled amplification of As(III) transporter gene sequences from a taxonomically 443 wide range of bacteria (Achour et al., 2007) . From the abundance of arsB and ACR3
444
genes, our data demonstrate that the capability of As resistance increased with As Valverde, A., Gonzalez-Tirante, M., Medina-Sierra, M., Santa-Regina, I., 
645
The abundance of bacterial taxa was based on the taxonomic abundance, as determined using 16S 
